Introduction to the Volume

The Empirical Turn
Cognitive linguistics currently experiences a trend towards the use of empirical methods; it can be observed that conferences fill up increasingly with empirical studies supporting and extending the conceptual work in cognitive linguistics. At the same time, several volumes with the explicit aim to lay the foundations for empirical investigations have recently appeared (e.g. Stefanowitsch and Gries 2006; Kristiansen, Achard, Dirven and Ruiz de Mendoza Ibáñez 2006; González-Márquez, Mittelberg, Coulson and Spivey 2007) . These new developments concern the relationship of cognitive linguistic findings to other empirical disciplines, such as psychology, corpus-and neurolinguistics, on the one hand and the attempt to achieve additional methodological rigour on the other. With respect to the former, Gibbs (2007) , for instance, suggests cognitive linguistics to incorporate more psycholinguistic findings in order to live up to the requirement of cognitive reality. Stefanowitsch (2009) holds that in order for cognitive linguistics to become a cognitive science, it needs to pay more attention to its interfaces with other disciplines, which includes attention to methodology and to generally accepted criteria of scientific investigation, such as intersubjectivity, representativity, reliability, and validity. With regard to the latter, Tummers et al. (2005) suggest that more methodological rigour be needed in cognitive linguistics, and Geeraerts (2006) , for instance, explicitly argues for an 'empirical turn' in cognitive linguistics. He evaluates the current situation as a 'theoretical chaos', albeit a creative one, which needs to give room to a situation in which competing approaches can be objectively compared (Geeraerts 2006: 21) . The use of quantitative methodologies in cognitive semantics presented i this volume is similarly an attempt at studying cognitive semantics empirically, 1 at connecting cognitive semantics with research in other disciplines, especially corpus linguistics and usage-based approaches to language, and at introducing more methodological rigour into the discipline.
The question now is: How can meaning in cognitive semantics be investigated by means of quantitative methods? Or, as Geeraerts puts it in this volume: "how can meaning, the most In: Glynn, D. & Fischer, K. (eds, 2010) : Quantitative Methods in Cognitive Semantics:
Corpus-driven Approaches. Berlin/New York: Mouton de Gryuter,  qualitative of all linguistic features, be expressed in numbers?"
In fact there are many who consider the use of quantitative methodologies to be too problematic to produce valid results. Already the definition of the numerator, the item under consideration, may not be trivial; for instance, it may be polysemous, its interpretation may be context-dependent (cf. Bednarek 2008) , and even different word forms of the item in question may have different uses (cf. Newman, this volume). The definition of the denominator, the actual and potential contexts in which the item under consideration may occur (cf. Schmid, this volume), and the domain, the context in which the data were observed, i.e. the corpus under consideration, may be similarly problematic (Fischer, this volume) . Especially in a constructivist approach such as cognitive linguistics, categories cannot be assumed to be objectively given. Heritage (1995: 400-402) illustrates the problem for the occurrence of the interjection 'oh' as the third turn after responses to questions. While "the third turn after replies to questions" may appear as a useful operationalisation, in practice it is often not trivial to identify objectively which utterances constitute questions and which responses.
Moreover, the problems increase in the realm of meaning; given the cognitive nature of meanings in cognitive semantics, the use of quantitative methodology is not obvious. In general, quantitative methods introduce an external, objectifying perspective on the object of study (Heritage 1995: 406) . While this ensures intersubjectivity in the scientific endeavour, it may be problematic for the study of meaning as "the most subjective of all linguistic phenomena" (Geeraerts, this volume).
The current volume illustrates some ways in which applying corpus linguistic methods and statistical analysis to the study of meaning may be fruitful; it presents practical solutions for the methodological problems outlined above and demonstrates procedures and methods for the empirical study of meaning. However, it also addresses the problems arising in a quantitative approach to meaning and the implications the use of quantitative methodologies may have for the development of the discipline. Thus, the volume reflects the struggle of a relatively young discipline determining its future course of action.
Quantitative Methods in Cognitive Semantics
In: Glynn, D. & Fischer, K. (eds, 2010) : Quantitative Methods in Cognitive Semantics: Corpus-driven Approaches. Berlin/New York: Mouton de Gryuter,  In cognitive semantics, meaning is understood as a cognitive phenomenon; Lakoff (1987) , for instance, outlines the cognitive linguistic program in contrast to so-called objectivist approaches to language (see also Langacker 1987: 5; Fillmore 1975) . Thus, meaning in cognitive linguistics is taken to correspond to dynamic, context-sensitive cognitive construal, for instance:
"The term conceptualization is interpreted broadly as embracing any kind of mental experience. It subsumes (a) both established and novel conceptions; (b) not only abstract or intellectual 'concepts' but also sensory, motor, and emotive experience; (c) conceptions that are not instantaneous but change or unfold through processing time; and (d) full apprehension of the physical, social, cultural, and linguistic context. Thus, far from being either static or solipsistic, conceptualization is viewed as the dynamic activity of embodied minds interacting with their environments." (Langacker 1998: 3) Crucial aspects of such construal are, according to Langacker (1998) , granularity, metaphor, perspective, and prominence, in particular profiling. These processes guide the way in which meaning is cognitively construed in different linguistic structures.
Langacker's definition of meaning in cognitive semantics also means that linguistic meaning and world knowledge cannot be separated categorically. This view is generally shared in cognitive linguistics; for instance, in various seminal papers (e.g. 1975 , 1982 , 1985 Fillmore and Atkins 1992) Fillmore outlines the cognitive semantic approach to meaning that he calls a semantics of understanding. This comprises "what one knows by virtue of being a speaker of the language" (Fillmore 1985: 252) . Fillmore argues that a semantic theory should aim to account for "the relationship between linguistic texts, the context in which they are instanced, and the process and products of their interpretation " (1985: 222) . That is, "in determining the situated meanings of uses of the sentence, one interprets the sentence's conventional meaning with its linguistic and extralinguistic context " (1985: 233) .
Cognitive semantics thus focuses on conceptualization and understanding; yet, it also makes use of the notion of reference, although this notion is heavily relied on in formal semantic approaches, which are generally rejected from a cognitive linguistic perspective. Reference may provide the central anchor point to compare, for instance, different construals (Berlin and Kay 1969, Geeraerts, Grondelaers and Bakema 1994; Langacker 2008: ch.9 ).
In: Glynn, D. & Fischer, K. (eds, 2010) (e.g. 1987, 1988, 2000, 2008) that holds that meaning emerges from use. Given Fillmore's above definition of the semantics of understanding, expressions are taken to receive their meanings in contexts of use. Such a perspective entails different degrees of schematization, the study of creativity and analogical reasoning, and opens up for the possibility that even different word forms may be entrenched differently. In the same way as meaning emerges from use, language use is taken to be determined by the conceptual meaning by an item, and, in the same way, its reference is determined by its conceptual content.
To sum up, cognitive semantics involves four different aspects of meaning (see Figure 1 ):
conceptualisation, usage, world knowledge and reference. These are taken to be highly interrelated and in many ways inseparable, such that context, meaning, reference and use are taken to codetermine each other. 
Quantitative Methods for Cognitive Semantics
Both John Newman and Hans-Joerg Schmid discuss (in this volume) the problems of introducing methods into cognitive linguistics which originate from another discipline and which may be too complicated for cognitive linguists at large or which may not be psycholinguistically plausible. This issue is similar to the role of psycholinguistic methods in cognitive linguistics discussed by Gibbs (2007 procedures such that they are available with most office software or free to download; in any case, the introduction provided here is intended to promote at least a passive understanding of the methods for the interested reader.
The most commonly used method in this volume is the collostructional method. This method 
Structure of the Volume
The volume addresses the use of quantitative corpus methodologies for the study of cognitive semantics. It intends to combine high quality, up-to-date research on a broad range of cognitive semantic questions. Following these stage-setting articles is a set of articles that address central concepts in semantic research: semantic creativity, situation-dependency, force-dynamics and coercion. These articles show how the discussion of these central semantic concepts, which also lie at the core of cognitive linguistics, can profit from a quantitative approach.
The following four articles provide in depth studies of selected methodological issues in cognitive semantics, combining detailed empirical investigation with methodological discussion.
They concern the study of compositionality, the relationship between aspect and modality, lexical semantics and the multifaceted semantics of an argument structure construction respectively, which are discussed with respect to a variety of different languages.
Finally, the volume is concluded by two theoretical articles; the first one addresses several reservations previously expressed against the use of quantitative methods in cognitive semantics and proposes the notion of behavioural profile to frame theoretically how quantitative approaches to experiential categories, such as meaning, may be investigated. The second one outlines a general approach to empirical cognitive semantics.
In particular, the volume starts out with an overview over the development of the scientific discipline of corpus cognitive semantics by Dylan Glynn. It is followed by a stage-setting article by Dirk Geeraerts, entitled "The Doctor and the Semantician" in which he first addresses the question whether meaning can be studied empirically at all and then discusses false conceptions why scholars may think they need not address semantics using empirical methodologies. He continues by suggesting to identify indices for the semantic concept in question that are easier to establish than the concept under consideration itself. From there, he outlines a scientific procedure at which scholars in empirical cognitive semantics may orient. He suggests to proceed in cycles of hypotheses and testing, developing the theory in several steps. The research combined in this volume presents innovative approaches to genuinely semantic problems by means of quantitative methods, some of which developed especially for the current purposes, others applied from other research areas to the study of semantic phenomena. The volume also provides an overview of different quantitative methodologies for the study of cognitive semantics (for example, collexeme, correlation and regression analysis) and a discussion of the theoretical and methodological consequences of the quantitative approaches taken.
